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CWfiEl TE (7) . (f) . (C') . (X), 

(:+) , (*) <7)SftS:«{cm{S-r^.0?KA;l'i^CA/J» 

(T) 0. lum^DSl^lOKm 
(-I") 0. 0 3 3 umSD S 2 ^ 1 0 am 
{O) DP 3/DS 1^1. 2 5 
(X) 1. 0^DP2/DP4^2. 5 
(:t) 1. 0^DP1/DP5^4. 0 
(*) (DP2-DP4) /DPS^l. 0 

D s 1 . Ds 2 : ^asam^sssiiK (S EM) tCkOIS 
'^fci^ia^eoss (DSD . s@ (DS2) 

14 ^-S (ttm) 

D p 1 ~D p 5 : 9tm'^^<r>^&i^mm:^m. (a^Uf^ 

f9f8!SA-CP3) «rffll^fcea»^RfC*iV»T. iz^U 

ia^sffli*^€.ie»L.fcaasRin ossp* (dpd . 2 

5 (D P 2) . 5 0 9«P$ (DP 3) . 7 5 (D 
P4) &t^9 0%l^ (DPS) (/itn) . 
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ISJIJRJHU Tie (7) . (-f) . iO) . (X) . 
(*) . (A) OTilffS:«lcmtB-r-5^KA;P->'?Ad» 

(7) 0. 1 Mm^DS 1 g 1 0 wm 
(-f) 0. 0 3 3MmgDS 2^ 1 Oym 

DP 3/DS 1^1. 2 5 
(X) 1. 0gDP2/DP4^2. 5 
(5*-) 1. 0^DP1/DP5^4. 0 
{M (DP 2 -DP 4) /DP 3 ^ 1 . 0 

<au. 

DSl : ^^mftf-m'^m. (SEM) ICJ;I5CT'<>5:1* 
iaT<DfiS<DipJ^147-S (Mm) 

DS2 '. iL^wmm\z^^m^i:ii'^n=f-<j)^m<r>wm 

fii-T-SI (Mm) 

DPI : ^mm^1AlS.^mWimm (arUSJf^nJrSSS A- 
<PP3) S:mi'^TM)eLfciSir]^5^tlitC43l/»T, 
4'SfltlA»6.fifJ!:bfcaSIR3H 0 ?605B$a)1Si^@ (M 
m) 

D p 2 : ±.iim&m^m t.>Tffli£btia«5j-?»Tic*5v^ 

T, ;*:€;S:ia^g(l«*^^SS?Lfcffiai?.ih2 5%oii^(;5 
«i^Qi (urn) 

DPS: ±tim&m^m uTsiii)tutiaiS5j-^»Ttc*5t,v 

(Aim) 

DP 4 : ±Se»l;£«l*/n t^TM^ELfciaS^i'^tCfcti 
tiL^m (urn) 

DPS: ±.tm^^f:m ^^xm^LftUf^^^izai.^ 

(Mm) 

Am^ftmzl DS 1/DS 2/)<T?2cOSJ5!lT*-5^IK 
iyWitflil: l^DS 1/DS 2^3 

[0 0 0 1] 

7^>, 5j?'JXX7^;i'^<D^)$1»)!Bfflr^a«;^^>i^||§lt 

ft*. 

[0 0 0 2] . 

xui>. 'i'T*>IlK6<J^c^ajfisnT^^•2);}^'JxxxJ^. 



(2) 




^0B¥ 5- 1 1 74 4 3 



2 



(0 0 0 31 ^'Jx;^T-Jl'7-r JUAtc*5t^Tli, ^com 
li. m{tmmfti^iziini>=i—'r-{>ifa—)\,t.y^)V 

L.m^t<Df?.mAm\^<. ^f-cciuzii^y ^ ji^Ls^m 

•yhL/T*-5=^*. tT^si-, *fcf±a>fcr=L— 3'— ffl 

[0 0 0 41 SE*. 5i?'jx7-7^;K^i¥iae?}ssiaT3ti- 

2.;^ffi<!:LT«. #UXX5^;UfftC«ttM(aiaT-*^^-fr 

CO s nH m tt S: IS] ± 5 ii- 5 :^ a < fS^ 5 nr -5 

iae-Tt*'JxXx;i/t(?5]SIOtt*«5E^>T;a:<, 7 

itUA^rjt^. c:ne^uxx5";u7-i';i'Acr)«acoiHii5 
[0 0 0 5] cn'iiEiS(aia^<h7i;"jxxx;i'ti' 

-;UX5«J-S:iIliML. 5ft'JXX5=-;KDSJ2tXeC}S/)n 

xx5^;K7)S3iaP5{cftitKja*a^ b i 5 1 

;PAiceE/T]-r*JS&jc«. KD-yy7-> 
50 ^fe«Lnt^^^8«[^<DHlKA<^^FtnT^^■^>. 
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• m 

[0 0 0 61 -yj. ;f.UXXx;i't|5]1«{C;l?'J;*-U7-r 

[0 0 0 7] ^/c, ■{ >y '()iL^(DSin¥f\i. 

[0 0 0 81 0iJA«. «£3l5d^?)ffiffl*nTV>-5*5i-U > 
;J?'J:tU-7-f V^-^ ;UA^iUC^5^/j:lHldhSrJKB£-r2>C 

^^)-/j:jJ^'j5l-U7-f >:7-f ;UA*»f#en/j:*»ofe. * 

i/'ttSrWr-SsPU ^U-^ -< >7^;UA*'t#^)n-5fcco 
^jSBJflBcoBJtJi^. ^-c ;i'Afk(0(Siroj)n«ft^ftic*3t-^T. 

OT, *HWICJ±. JWAikXSlCiitt'5fS<07K<0|g 

[0 0 0 91 V£ikmmt£nftm&tiAz^<; 

AS:fiEfflLfcii#. ag?*;i'->'i'A»CfiiKS*A<MV^/i 




*#BBJF5 - 1 1 7 4 4 3 



se A ;u -^7 A «7c3iE)iiJ6 f><^ < u 

[0 0 10] -jStc, aS?;*j;U->':7A»±-?-coKiH<»i/j:-5 
[0 0 111 ttKKffi*;l'>":7A«5K5S:|«JfeiKW»Ct» 

Li^8i$n-5^se*;u->':7 AT* o . tbeiw^fflit; 

€r^-r ^SE * -> -i? A l±]l?5(Ot»Itls5^ ISKiR-eiiSJjt 
at) ;uA«ro^BE«JB7<;wAa5:/Dv + >i^l»Jtff)<i: 
[0 0 1 2] &»5)ti^ffi;^;i'x';7A(75i|g6«]iajS::^ 

^^•a-5£R?L {7)<SEft;'3-il'->r>Ac7)7K!^rSiSt) d 
W 5P<?L »r 5 £?< 5 S: jSfe^KT -5 fSSfS ± T 4 ^ffi ;^ «: igiiil 
UKlSSit s tCJ; 0 g5ffi*;i'i"5A*t*s:^te-c* 
^. z.ffij^^iixmxw^-^n^'^is.mmtisv-y^ u 

[0 0 131 ^SE*T, cne.-;*:fe^s«(*&»i»a 

ti?*:*: ^<£ x:^ * ffiffl L fef?5?sta«!'T ^. fc 46 . S 

50 bn. ^-roismaiisttsiw^fwic^^^ifk, LA»t)^i^a 



5 

ro?SiA?P) t U Tffiffl -r « J; o /ig^ffi* A * d w J; 

[0 0 141 
[0 0 15] 

4#;6 WlSiffi 1*1 ^ Sr^-r ^) •> A d<mjtU W i W CO 

[0 0 16] EP^. Tt2 (T) . (-f) , 

(c;) , (X) , (5J-) . (yj) <T>^n-^i%\z^m-r^ 

* ^l' -> A 6 /iS ^BEBmgffl r D + > i'^Wi^rt 

(7) 0. 1 amSD S 1 S 1 0 /itn 
: «) 0. 0 3 3 MtngDS 2^ 1 0 Mm 
. DP 3/DS 1 ^ 1. 2 5 

(X) 1. 0gDP2/DP4^2. 5 
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{^) 1. 0gDPl/DP5^4. 0 
itt) (DP 2-DP 4) /DP 3^ 1. 0 

Dsi : ^^mn.=f-mw.m. (SEM) icj:oia'<fci;fc 

fiiT-OgMW^l^lsi^g (urn) 

DS2 : ±?2gS{«|gtc:J:0aH'<fc l^Ja^WgStDipi^ 
(um) 

DPI -r^mmis^^SL^^m^m {^m^^m^se^- 

CP3) ^/ni'^TinilJSbfcjaig^J-^JCtJl^T. iz^ti^ 
m) 

D p 2 : jumm^m^m ^^xm^\^rci&mi^tj\zi5i^ 

(Mm) 

DP 3 : ±t2i!l3£fiaSrffl t->TiRi|;£bfcl4JK»^l[nc*5l^ 
T. :;»c^;^£i4^gffl!l*»^ejjc UfcaSJRih 5 0 
147^^ (wm) 

D p 4 : juam^m^m v^T»i3tixfcia9E»5(ii»ct3u 

a? (Mm) 

DPS : ±tSira?£«.S:ffl V^TiWl:tb/iJaK^}-^(C*ili 

(Mm) 

[0 0 1 7] 3ti:f6B3»C*3lt€)7tiSja^fei^^^tn^l^«l»C 

m:^mm ^mmt^m s a - c p 3 

fSiat : :t>S:lft*IC#'J7i7<j;l,ffiv-^<0. 0 04 

m^mi^ : 27. 5'c± 2. sr 
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(5) 
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(um) 




8. 00 — 6, 


0 0 


0. 0 


8. 00 — 5, 


0 0 


1 . 0 


8. 00 — 4. 


0 0 


3. 0 


8. 00 — 3. 


0 0 


6. 0 


8. 00 — 2- 


00 


11.0 


8. 00 — 1. 


0 0 


18.0 


8. 00 — 0. 


8 0 


2 8.0 


8. 00 — 0. 


6 0 


4 2.0 


a. 00—0. 


5 0 


5 8.0 


8. 00 — 0. 


40 


7 2. 0 


8. 00 — 0. 


3 0 


8 2.0 


8. 00 — 0. 


2 0 


89. 0 


8. 0 0 — 0. 


1 5 


9 4. 0 


8. 00 — 0. 


1 0 


9 7.0 


8. 00 — 0. 


08 


9 9.0 


8. 00 — 0. 


0 6 


10 0. 0 


8. 00 — 0. 


00 


L 00. 0 



iiSSafi»*W^iS«X)^e>tf^LfcDP 1. 2. 3, 4. S\t&.T(DMK> Lt^^ : 

DP 1 =2.00+(11.0 -10.0) X (3.00-2.00) H-(11.0 -6.0)=2.20 

D P 2 =0.80+ (28.0 -25.0) X (1. 00 -0.80) -r(28.0 -18. 0) =0.86 

DP 3 =0.50 +(58,0 -50.0) X (0. 60 -0.50) +(58.0 -42,0) =0.55 

DP 4=0. 30 +(82.0 -75.0) X(0.40 -0.30) +(82.0 -72.0) =0.37 

DP 5 =0.15 + 04.0 - 90.0) X (0. 20 - 0.15) -+(94.0 - 89,0) =0.19 



[0 0 1 81 :^¥tm<D'^f&mm':/ay^>^^±m\z 

iSV^T, DS lar/^DS 2*i0. iMm^DSl^lO 
urns 0. 0 3 3 um^DS 2^ 1 0 /im, ji?^L<Ji 
0. 1 um^D S 1 ^ 5 um, 0. 0 3 3 um^DS2 

jRSn-S^^SFJC^SV^TH, DS l&r/DS 2H2 /tm« 

sW^y-^X^y ^ >y ^ }V2x\Z\t. lum^DSl^S/z 40 
m, 0. 5 /xm^DS 2 ^ 5 Mm;!i^tx^lCjf3ST^^. D 

s i&t/Ds 2 7!^n 0 Mm^^x.'5*a&. mA.vs.y 

— DS l7!>«0. \ iLvn^m. at/DS2X><0. 

0 3 3 um*SSa)«^. ^&\z^m\^xh%9ttm':fn 
[0 0 191 :i^ftm(r>zfnyj^>^t)5±m(ommzmL so 



^>^pj±iASk^i^^i:itb\z\tS^m(0':ruy^>^m± 

eaScTfe-SDS l/DS 2lCOl^Tti, l^DSl/D 

s2^3<Dmm\z$>.^<omT^\^<. j:o»*L<Jii. 

^DS1/DS2^2. $61C»^L<«1^DS 1/ 
DS2^1, 5-CS)^o 

[0 0 2 01 ':ray:¥>^m±m(Di^KLi^m\zmr^m 

fSTfe-SDP 3/DS lat/f (DP2-DP4) /DP 
3 ti. D P 3/D S 1 ^ 1 . 25. (DP2-DP4) 
/DP 3^1. 0'C$>tl{'X<k<. DP3/DSl7:)n. 
25$:S7l'5^&» Rt/ (DP2-DP4) /DP3;!)< 
1. 0*feS;JlS«&. :/D*y^>^$/8ftihffW*»co-* 

ti^^n^y^)i^2^^m(^ma<D±^ih^m-tUK>^ 

^tCJl (D P 2 -DP 4) /DP 3H0. 5ttT?5><ff^ 
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9 

J;lOffiS<D#li4S:gJtJ3n55^iFtC*JV^Tli, (DP 2 
-D P 4) /DP 3liO. 3 5WT*<*#(c:»*Ut'>. 

[0 0 2 1] ya-y+>y(yjih)epicote«t«eXJciJi!-r^)M 

»T?*-5DP 2/DP4Rt^DP 1/DP 5«. 1. 0 
<DP2/DP4g2. 5. 1. 0^DPl/DP5g 

4. o-c»n«j;<. $e.tc,i?ianti|^!Hi;»5S;i?sn-5ffl 

1. 0^DP2/DP4^2. 0, 1. O^D 
PI/DP 5^3. 0T*-5CtA<JiT*UV^. DP 2/ 
DP4At2. 5 *S2;l-5Ja&. Rt/D P 1 /D P 

4. os:«A-5«&. friiSE^tniaA^r^D-h'icfiO. y 
[0 0 2 2] ^ftm(r>&m-ri>mmti}v-y'yM.(r>mM,m 

*aa, *^:^a^f5WT7::f:^1' KISS. Rt/IS7^:^S^<0 
A*7^7-f hgSilSao lfflXtt2 8l«±&fflV^«C<t:A<-C 

10 0 2 31 *liSB;uc(56JBT#-5KS!*;U->'^A<75SixS 

-5 ^feHKX Ji}fiS0c(75 5' J -;U®rSiT8c tc. i^gg 
on ifi K 1^ <75 ^ fB * < !Ht (0 ffl (C SH it -r S RH & 

[0 0 2 4] LA^L^'E), *lliincDBn«JS:ji^£T-5^K 

f4/j:<, ±82 (7) ~ (*) OTifW=«^^»cAfiS-r5>i^E6 
* ;l' -> A T * n tf $ L O *^ A /^C Ir ^ ^1 1 ttS ^ S T :^ 

[0 0 2 5] *5SiPWCffiffl-r-5wffi/JJUv":7Afi. s-T- 
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[0 0 2 61 *58?fl<0:/D.y:^^>yB&itS«»CSfflT#5 

ttco e }^ fi7 ;wA jgfi)tfi8*^r-r « 'b<DT*n«i# 

i(7 tcPs;£$n^fc<73TJinc^^7!it. efijx.tfi^55isit2~ 1 2g 

>, 7j*»>J - 4 -j/5^;i''^>x>- 1. X5^t'>-7'at; 
i'>7>3'AXfi:/a-vi'«m^f*, x5=-u>-yDt! 

D t: u > ^ :/ D tr 1/ > ii m s w y n e u > t ft!i « a - 
o~6ma%<oyDeu'>a'g-{*:*t^f>. c:ne> 

'r>x-;'i'X (I I) i)m^.40U±, ■fT'feeOW 

±. *#C9 ow±wt><075>-ja-rs, SIC, f$.m-v^^h 

(MFR) A^O. 0 1~1 0 0 g/1 0 5^. tt'T?t>0. 
1~5 0 g/ 1 O^J^. iH^lCO. 5~ 1 0 g/1 o^>ro'b 

[0 0 2 7] ifc. yj^^JX-X^JltLXii, H^Wm'Jlh 

i7"J n tf*^ U xx5^;UT*n«1*{cffif|tE 

K. v'7xx;i'X-5^;i/i?*;p;p>K. v?7xx;bx;i' 
x*p^5^u>i^'J3-;n?<75$o#^3^St2~i oro^u 

[0 0 2 8] *5El?]IC*3tiT. ^^:r.7.^}Viil,X\tm 

?)n?). TS^A^^JJ^'JxXT^^KO^^Tt), CTAH/i^'Jx 
^k>5^U75' U- h, ^l^'JX^^U^- 2, 6-:^7^ 

50 8 0^;U%J&l±A<xU>'^';WKRt^/Xf4 2, 6-:^7 
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.ii. 



2-lf:^ (4 - 1 Kn + x:7xzijl/) -ifa/^ymmus 
3?#j!Sv:t-;U ; 1. 4 -vt HP^->;?t^;U^>-if> 

[0 0 2 9] ^tc. c:(D7i^uxx5^;utcn. ^^lAiit K 

>K^5i'co^mtc*tu2 0 =^)i%uT-v4^m^^i^{tm 
0 oaasBJc^LTo. 0 1 -smaiffiTi^^jS^-c. it${c 

0. 0 1 1 fflSSB;0«<ff *Ll^o CtTJSfiJi, TKliS* 
[0 0 3 n *:f6B;i<D:/D.v4^>^$/E^±fii»i. ;}?iJ:tU 

[0 0 3 21 *fi6tWICA^;5^§yD y + >^gtjJ:«il*ffll^ 



(7) WfOflips-. 1 1 7 4 4 3 

^/i^ U XX 7^;u:7 ^ ^i^ A^<^^^ISfflg3a K •> 
i^? (0 0 3 31 

1. 0 fliolXU S;K75f5^BS:hhU':?A*?8?(S2 0 U -y 
h/Ut 0. 2D101/U ^y h;i/<Ol8Lffi:M-»J':>A*fgiat2 
0 «J ^y h;KDjg&fgiat^j^jj:;«frtT{K}1iUoo. cinic: 
0. 8 m\/^J-y h)l<D mt tlJlzyO/^7i(^mi& 2 0^) y 
h;P«:Sf>0. 4 U -y h;i.C0«A3Sfe-rSAL. tai^L 

tzmAX^Jt-If:<Dv\W 12. 0 (r7^j:a<i: ^7KS£ft;':h h U 

fco sjSnnfifecojKian-^n^'ni 7. 2x:, 17. or 
ic^fLo. bm^xiz^m-t^mmiiimm (xt*tu> 

oi^omm. 5^f»ffi. ia^g(cB5:b^4^*»ffi^a^2{C7S 
■r- 

[0 0 3 41 nmm2 

mtti )[^'>o ixTKmi&^Dt^Amm^miP 0 . 5 u -y hju 

66 * Jl/ C> Mi) t^t>^ e> ^ y P ^ > ^Et * il> fc, 

»i»ig, Si^S(crat»^j*sc(ii[*«2{c^t- . 

[0 0 3 51 3l^J5Se^J3 
J!fi{b*;l'xC7A7|<?§rffiC0iSA3ifi«$:SI*0. 6 6 7 'J -y 

iR, I 0 o%tf)U'^-( hmmmti)U'>OAx$>^. se 
5^; MTSSa)*S5i. ta^e 1-6 /imco2::^jKtt(OfiJij8* 
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[0 0 3 6] ^mm4 

0 'J y h)\^(Dm^m&i:Kfi:^^.^x^mi^L-z>'D. z,n\z 

0. 5 3 nol/ij^y h;l./7)Ji[fk*;i/f>'>A*?Sfac2 0 U 
•yhJU^ffi«>0. 3 3»J*y hJUcDSAiiS^TftAU. HS 

isbfco R^sm&(oi&u\t^n^ni 7 . 2*0, 17. 0 

^^^'>^m7i(iv%^^\zrftm^. i^^nrc^sktiji^i^^ 
l^\zMLl. smmxiz^m-r^mmt&mM (Tc^vji 

fikt:^i^C7^))lWfy^)U<D&^(DmStltf)^7 0 : 3 OCO 

A. 1 2%*;Hf-f h2!i^ffiyj>IU5>C'AT*0. SEM 
>'':7ARr;Jli:^J|^t*;(7)i^Sjy3;l.v'^A-rfeo>c„ :*:^J5a 

to 0 3 7] tbtia^li 

rfiBKlC7kS:AnAfJi9$tSnAc*K{bAJUv':7A«j[g7^^ 
l»fkAJW>''>AJC«L2 0mm%fS^ii-Le6, ^cotgsS 
Al^;HC*tUO. 8 2 2 »J -y^-X^i-cTJiSiaaitSTige 

^fiSy3;U>'»:7A»(*/»^«3^j:^ya v4^>yR^ 
ihAi) * Wfc. tfj ^ nfci^ilft A ;i/ »^ Al9f**i X uiBimm 
9 5 %/N*5^^'i' h5?!^lS;^;UvO A-r^o 

eT-g(cBii^^t$sc(a^^3tc7i^-r, 

[0 0 3 8] tbROT 2 

1 5t:, ibffl 1. 0 7 0OH£R?L7. 2mMCC02 
19(8 2 5 (KAT. CO2 ;yX(h^r) S: 2 0 

H£RfL«rffll>T 1 0 ± 0. SlCaJ^SSb. 2 4n5rn1iaft 
ViiK2 0 0 Ocps <7)tt{W/ci:fctW5J0^ffi/j;Uv>?A7jc 

^m^irmrzo 5 0 ± srfCfjigiiLfca^ai^-Sj^s^Aju 

vC/'ATfc^lttfle mmifmiHl 4. 9%) 4mMCi:bm 
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1. 0 7 0<DCF£R?L^O. 6ra^/hrc;)SftfiT?iSTL, Wl 
\^\zcOi :^:^^mm\^J^.(Di>\\f)<i 0 ±0. STHSit-^ 

iiLfcP*HK?LOrWTSr*±L, ytCOpII;5<7 . OiTC 

02 i^T.^mmL. n^nyt^f&ttji^>^oi>.\zptL 0, 
sm&%\z^^r^mmmmm (xxzu>ffi:hh'j'i7 
A) ^mPi'-^i^Tnmmmi^/t'^UTi^^m^fT^^. mm 

A;^->C7A»><*:d^e>^ci:'5:/D'y=^^>y8&±Jpj*f^^, 

enrc^s?;^;uf>'i?A«)ft:tixja[HirrPiJH(Djs^. 1 0 

<^«Sm, a^SO. 8 — 3 um<;)^t;^JK^X(^i^^S;/J;^>- 
^7AT*^t, *J:b«fi^lT{^6n)5:c^B6;':7 A(;)JI^ 

i&=r'mzmt>^^mm^^3\z?r:r. 
[0 0 3 9] tt^ms 

fflH^IS*;i/>"!>A (X-A- 1 7 0 0: ^m:/j>ll/£x^7 
AttS:^«:3J) 5 0t:(OS7k«C!HW$-li-, SiMii- 

mm. 1 5ffia%c7)^K;^;u>-»:7Afa7KiHi?^f^^^#/cfs. 
^j&tj)i^i^oj^\zniyO, smm%\zm^T^^m9&m 

20 yc{$llft7K^iS<&ff^>. j^K;^JU>":7A|»{^;5^^,;^j:'5ya 
^y =^ > ^p;? lh?F) ^ o n/:: ^ K ^3 ;U O A 
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(54) ANTIBLOCKING AGENT 
(57)Abstract: 

PURPOSE: To provide an antiblocking agent which is esp. suitable for a synthetic resin film, 
does not foam and does not decrease the transparency of the film, and gives a high-quality film 
excellent in slipperiness and abrasion resistance and contg. few coarse projections when applied 
to a polyester film. 

CONSTITUTION: An antiblocking agent for a synthetic resin is provided with comprises calcium 
carbonate satisfying formulas I, II, III, IV, V, and VI wherein DSl and DS2 are means values 

m) of major diameters (DSl) and minor diameters (DS2) of primary particles determined by 
scanning electron microscopy (SEM), respectively, and DPI, DP2, DPS, DP4, and DPS are 
particle diameters ( m) at the points where the cumulative totals of wt. of particles starting 
with the largest diameter are 10, 25, 50, 75 and 90%, respectively, in a particle diameter 
distribution determined with a light transmission-type apparatus for measuring particle diameter 
distribution (e.g. SA-CP3, a product of Shimadzu Corp.). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The following (**), (**), (**), (**), (**), antiblocking agent for synthetic resin that 
consists of a calcium carbonate possessing both the requirements for a (mosquito); 
(a) 1<=10 micrometer [ of 0.1 micrometer<=DS ] (**) — 2<=10 micrometer [ of 0.033 
micrometer<=DS ] (**) — DP3/DS1 <=1.25 (**) — 1.0 <=DP2/DP4 <=2.5 (**) ~ the mean 
particle diameter (micrometer) of the major axis of 1.0 <=DP1/DP5 <=4.0 (mosquito) (DP2-DP4) 
/ DP 3<=1.0, however the primary particle investigated with the DSliscanning electron 
microscope (SEM) 

DS2: Mean particle diameter of the minor axis of the primary particle investigated under the 
above-mentioned microscope (micrometer) 

DPI: Particle diameter at the time of a total of 10% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the light transmission type 
particle-size-distribution measurement machine (Shimadzu SA-CP3) (micrometer) 
DP2: Particle diameter at the time of a total of 25% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

DP3: Particle diameter at the time of a total of 50% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

DP4: Particle diameter at the time of a total of 75% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

DP5: Particle diameter at the time of a total of 90% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

[Claim 2] according to claim 1 antiblocking agent for synthetic resin; which is the calcium 
carbonate whose DS1/DS2 are the following range — 1 <=DS1/DS 2<=3 ~ [Claim 3] The 
antiblocking agent for synthetic resin according to claim 1 whose object for synthetic resin is an 
object for synthetic-resin films. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The place made into the purpose is about the antiblocking agent for 
synthetic resin with which this invention consists of a calcium carbonate which has a specific 
gestalt and particle size distribution to offer the material in which the prevention ability which 
used it as antiblocking agents for synthetic resin, such as polyolefine and polyester, for example, 
was excellent to blocking of a synthetic-resin film etc. is shown. 
[0002] 

[Description of the Prior Art] Synthetic resin is widely used for various industrial use ways. The 
polyester manufactured industrially especially, especially polyethylene terephthalate (it 
abbreviates to PET hereafter) have outstanding physical and chemical property, and Eire widely 
used as fiber, a film, and other mold goods. For example, it is used for magnetic tapes, such as an 
audio tape and a video tape, the object for capacitors, the object for photographs, the object for 
a package, and OHP in the film field. 

[0003] In polyester film, the slipping nature and ******-proof are the quality of the production 
process of a film, and the workability of the processing process in each application, and the big 
cause which influences the quality of the product quality fiirther. When these slipping nature and 
******-proof are inadequate (for example, when applying a magnetic layer to a polyester film 
fi:*ont face and using as a magnetic tape), fiiction with the coating roll and film fi:'ont face at the 
time of magnetic layer spreading is intense, and wear on the front face of a film by this is also 
intense, and when extreme, the wrinkling on the front face of a film, an abrasion, etc. occur, 
moreover, also after carrying out the slit of the film after magnetic layer spreading and processing 
it into an audio, video, or the tape for computers In the case of actuation of the cash drawer from 
a reel, a cassette, etc., and winding up and others, many guide sections, between the reproducing 
heads etc. — wear — remarkable — being generated — an abrasion and distorted generating — 
fiirther — a polyester film front face — it can delete — etc. — the face powder to twist — as a 
result of depositing the ** matter, it becomes the big cause of lack of a magnetic-recording 
signal, i.e., a drop out, in many cases. 

[0004] Although many methods of making a non-subtlety particle contain in polyester, giving 
irregularity detailed on the surface of mold goods and moderate as an approach of reducing 
coefficient of friction of polyester, and raising the surface slippage of mold goods were proposed 
conventionally, the compatibility of a particle and polyester was not enough and it was not what 
each of transparency of a film and abrasion resistance should satisfy. Although it slides on the 
particle which forms the irregularity of the front face of these polyester film, so that the 
magnitude is large, and it is common that the sexual amelioration effectiveness is size, since the 
things with the large particle itself can cause fault generating, such as a .drop out, at the 
precision application like a magnetic tape, especially the object for videos, the irregularity on the 
front face of a film needs to be detailed as much as possible, and the present condition is that the 
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demand which should safisfy at coincidence these properties that carry out repulsion is made. 
[0005] Moreover, although preparing the glycol slurry of an inorganic compound particle and 
adding to the production process of polyester is performed in order to improve the dispersibility 
in the inside of these inorganic particle and polyester It cannot be said that these inorganic 
particle has good dispersibility and distributed stability in the inside of a glycol. When the glycol 
which made the non-subtlety particle suspend is saved for a long period of time, an inorganic 
compound carries out sedimentation precipitation, and forms a hard hard cake, and 
re-distribution becoming difficult and the fault that a non-subtlety particle will condense also 
have it further at the time of manufacture of the inside of a glycol, or polyester. If a condensation 
big and rough particle exists in a polymer, in becoming the cause of the thread breakage at the 
time of spinning, becoming causes, such as a big and rough projection and a fish eye, in a film, 
especially using it for the film for magnetic tapes, in order to cause a drop out and the fall of a 
S/N ratio, it waits for development of the particle which a condensation big and rough particle 
does not generate. 

[0006] On the other hand, like polyester, polyolefine is also widely used as an industrial product 
of various applications, and especially biaxial-stretching polyolefine films, such as a 
polypropylene film, are most used widely as various kinds of charges of package material, since 
this kind of polyolefine film is adhesive as everyone knows — blocking — a lift:ing — easy — 
therefore, not only spoiling manufacture of a film, and the workability in that high order 
processing fiarther but other ** — in using that film, for example, packing up and packing, it is 
easy to produce the trouble of a poor opening aperture in a bag. Therefore, blocking-proof 
processing is made and this kind of film usually has impalpable powder silicic acid, a zeolite, a 
calcium carbonate, or typical kaolin clay as an antiblocking agent. 

[0007] Moreover, although it is required that transparency should be excellent as a quality 
characteristic of a polyolefine film When a lot of [ in order for this transparency and blocking 
resistance to be a quality characteristic which carries out phase conflict and to make the blocking 
resistance of a polyolefine film make it good ] antiblocking agents are used, Having a relation that 
the transparency of a polyolefine film fell with the increment in the amount used, as an additive 
for reforming for both satisfying these blocking resistance and transparency effectively, each 
conventional inorganic powder had a fault. 

[0008] For example, since the kaolin clay currently used from the former was not able to be used 
as an antiblocking agent of a polyolefine film since particle shape has platy structure, and 
sufficient irreguleirity for a polyolefine film front face was not able to be formed, unless it used it 
so much, good blocking resistance could not be acquired, but, as a result, only the inadequate 
polyolefine film was obtained in transparency. Since sufficient irregularity for a polyolefine film 
front face was not able to be formed even if it uses it so much although a good polyolefine film is 
obtained from a viewpoint of transparency since the fundamental particle is very minute when 
impalpable powder silicic acid is used similarly, enough polyolefine films were not obtained from a 
viewpoint of a blocking prevention function. Moreover, although the polyolefine film which has 
comparatively good transparency and blocking resistance is obtained as compared with kaolin 
clay and impalpable powder silicic acid when zeolite powder is used, since it has water of 
crystallization as everyone knows, in shaping of synthetic resin and the heating conditions in the 
case of film-izing, the foaming phenomenon accompanying balking of water of crystallization often 
arises, and a zeolite may give a defective product. Since it re-stuck to this water easily even 
when this defect heat-treated a zeolite and used it as an anhydrous activation zeolite except for 
the so-called zeolite water, substantially, it was impossible to have removed the effect of the 
water in the case of a film chemically-modified degree. 

[0009] Although there was no foaming phenomenon accompanying balking of water of 
crystallization in order that there might be no water of crystallization in a calcium carbonate 
when the calcium carbonate used conventionally was used further again, the calcium carbonate 
had the trouble which should be improved as an antiblocking agent possessing both good blocking 



2/17 



2005/06/20 10:01 



JP,05-1 17443,A [DETAILED DESCRIPTION] http:/Avww4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



resistance and transparency for polyolefine films, in order that cohesive force might tend to have 
formed originally the secondary big and rough particle which many primary particles condensed 
strongly. 

[0010] Generally, in order that the limestone used as the cause may produce a calcium carbonate 
to abundance in Japan, it is used for the field various as fillers, such as paper manufacture, a 
coating, rubber, and plastics. Generally this calcium carbonate is divided roughly into two sorts, 
whiting and the calcium carbonate made fi"om sedimentation (synthetic calcium carbonate). 
[0011] By whiting's grinding a limestone mechanically and classifying this grinding object While it 
is the calcium carbonate classified and prepared by various grade and has the description which 
can be manufactured comparatively cheaply With a current classification technique, the perfect 
classification of a big and rough particle and a minute particle is impossible. As a result, particle 
size distribution were broadcloth, and since the calcium carbonate which has whenever [ more 
than fixed / detailed ] had the fault that it cannot manufacture with a current grinding 
classification technique, it was unsuitable as an antiblocking agent of synthetic-resin films, such 
as a polyolefine film. 

[0012] On the other hand, as the industrial manufacture approach of a synthetic calcium 
carbonate, the carbon-dioxide-gas method is adopted widely. It is the approach of obtaining a 
calcium carbonate, by flowing through the carbon dioxide gas which occurs in case obtain 
calcined lime (calcium oxide), this calcined lime and water are made to react, milk of lime (water 
suspension of a calcium hydroxide) is obtained and a limestone is calcinated to this milk of lime 
by calcinating the limestone produced naturally with this carbon-dioxide-gas method, and making 
it react. Even if the cohesive force between primary particles is very strong originally, as for the 
synthetic calcium carbonate manufactured by this carbon-dioxide-gas method, many primary 
particles condense, it forms the big aggregated particle (big and rough floe of a primary particle) 
and the slurry of this aggregated particle continues stirring to long duration strength, it is made 
impossible to distribute even the first [ about ] particle. When the synthetic calcium carbonate 
containing much floes of such a primary particle is used as the loading material or pigment of 
various applications, in order that an aggregated particle may show behavior just like a primary 
particle, good physical properties, such as a fall of a maldistribution and reinforcement, a fall of 
gloss, and fluid aggravation, are not acquired, and a blending effect like [ at the time of originally 
blending a primary particle ] is not acquired. Moreover, even if it processes the finishing agent of 
an inorganic system or an organic system similarly to the synthetic calcium carbonate which 
contains much floes in this way, only an aggregated particle fi'ont face does not pass to be 
processed and does not come to demonstrate sufficient effectiveness. 

[0013] Although the many report of the approach of distributing these primary particle floe to 
current is carried out, generally the approach of carrying out grinding destruction powerfully is 
adopted by the ball mill, the Sand grinder mill, etc. However, since destruction of a primary 
particle is also performed, a particle still smaller than the very unstable diameter of a primary 
particle of the result table side condition which he moreover wishes, and secondary floe with 
imperfect distribution are intermingled and distribution of grain size becomes broad at the same 
time distribution of floe is performed, since such an approach is grinding grinding which used 
mighty energy, it is hard to say that it is a desirable approach. Moreover, although a glass bead 
usually very small as media for grinding is used for wet grinding mills, such as such a Sand 
grinder, since grinding destruction also of these glass bead fi-ont face is carried out at the time of 
the grinding destructive process of a calcium carbonate, it is not desirable to carry out 
distributed preparation of the calcium carbonate which many pieces of big and rough glass around 
20 micrometers will mix into the calcium carbonate afi:er distributed processing, for example, is 
used as a bulking agent of the split film of the thickness around 15 micrometers using such a 
wet-grinding approach. The synthetic calcium carbonate of the former [ reason / above ] was not 
enough as an antiblocking agent of synthetic-resin films, such as a polyolefine film,, either. 
[0014] 
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[Problem(s) to be Solved by the Invention] This invention offers the antiblocking agent which 
gives good blocking resistance and good transparency to synthetic resin, such as a polyolefine 
film, and does not cause the foaming phenomenon in a film chemically-modified degree etc. in 
view of such an above-mentioned fact. 
[0015] 

[Means for Solving the Problem] As a result of solving the above-mentioned technical problem 

and repeating examination wholeheartedly, this invention persons found out that the calcium 

carbonate which has specific particle diameter and the specific contents of grain size had the 

ftinction as an antiblocking agent of the desired end, and completed this invention. 

[0016] That is, both this inventions are antiblocking agents for synthetic resin which consist of a 

calcium carbonate possessing the requirements for the following (**), (**), (**), (**), (**), and a 

(mosquito). 

(a) 1<=10 micrometer [ of 0.1 micrometer<=DS ] (**) — 2<=10 micrometer [ of 0.033 
micrometer<=DS ] (**) — DP3/DS1 <=1.25 (**) ~ 1.0 <=DP2/DP4 <=2.5 (**) ~ the mean 
particle diameter (micrometer) of the major axis of 1.0 <=DP1/DP5 <=4.0 (mosquito) (DP2-DP4) 
/ DP 3<=1.0, however the primary particle investigated with the DSl:scanning electron 
microscope (SEM) 

DS2: Mean particle diameter of the minor cixis of the primary particle investigated under the 
above-mentioned microscope (micrometer) 

DPI: Particle diameter at the time of a total of 10% of weight which measured fi:-om the big 
particle diameter side in the particle size distribution measured using the light transmission type 
particle-size-distribution measurement machine (Shimadzu SA-CP3) (micrometer) 
DP2: Particle diameter at the time of a total of 25% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

DPS: Particle diameter at the time of a total of 50% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

DP4: Particle diameter at the time of a total of 75% of weight which measured from the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

DPS: Particle diameter at the time of a total of 90% of weight which measured fi-om the big 
particle diameter side in the particle size distribution measured using the above-mentioned 
measurement machine (micrometer) 

[0017] Measurement count of the measurement of the particle diameter by the light transmission 
type particle-size-distribution measurement machine in this invention is carried out in the 
following way. 

measurement model: — Shimadzu SA-CP3 measuring method: — solvent: — the water-solution 
preliminary distribution dissolved in ion exchange water 0.004 % of the weight of sodium 
polyacrylate — it carries out as the example of count below 27.5-degree-C measurement [ 
: supersonic-wave distribution 100 second measurement temperature:**2.5 degree-C ] approach:. 
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DP 1, 2, 3, 4, and 5 calculated from the above-mentioned particle-size-distribution measurement 
result becomes as follows.; 

DP1=2.00+ (11.0-10.0) X (3.00-2.00) / 0 [ 11.0 ] - 6.0=2. 20DP2=0.80+ () [ 28.0 ] - 25.0 x 
(1.00-0.80) / (28.0-18.0) =0.86DP3=0.50+(58. 0-50.0) x (0.60-0.50) / (58.0-42.0) 
=0.55DP4=0.30+(82. 0-75.0) x 0 [ 0.40 ] - The Hitachi scanning electron microscope was used 
for measurement of DS of 0.30 / (82.0-72.0) =0.37DP5=0.15+(94.0-90.0) x (0.20-0.15) / 
(94.0-89.0) =0.19 this invention. 

[0018] In the antiblocking agent for synthetic resin of this invention, DSl and DS2 are preferably 
chosen [ 1<=10 micrometers of 0.1 micrometer<=DS, and 2<=10 micrometers of 0.033 
micrometer<=DS ] as arbitration by the class of synthetic resin, an application, and the other 
physical properties demanded that what is necessary is just 1<=5 micrometers of 0.1 
micrometer<=DS, and 2<=5 micrometers of 0.033 micrometer<=DS. For example, in the field of 
which the more advanced physical properties of the magnetic tapes an audio, for videos, etc. are 
required, DSl and especially DS2 have desirable 2 micrometers or less. Moreover, 1<=5 
micrometers of 1 micrometer<=DS and 2<=5 micrometers of 0.5 micrometer<=DS are suitable for 
especially the polyolefine film used for the applications for a package etc. When DSl and DS2 
exceed 10 micrometers, in the film field, much big and rough projections will exist in a film front 
face it not only checks the transparency of a film, but, and the smooth nature on the front face of 
a film gets worse remarkably and is not desirable. On the other hand, when DSl is less than 0.1 
micrometers and DS2 is less than 0.033 micrometers, even if it uses it so much, the antiblocking 
agent which can give sufficient blocking resistance to synthetic resin is not obtained. 
[0019] Although there is especially no limitation about the configuration of the antiblocking agent 
of this invention, the antiblocking agent which generally has flat platy structure Since there is a 
possibility of it being necessary to use a lot of antiblocking agents in order to acquire sufficient 
blocking prevention effectiveness from the size effisct, and spoiling the transpeirency of a film etc. 
and flexibility. It is 1 <=DS1/DS 2<=1.5 to 1 <=DS1/DS 2<=2 and a pan preferably [ it is / that it 
is desirable that it is in the range of 1 <=DS1/DS 2<=3 about DS1/DS2 which Eire a fijnction 
about an antiblocking agent, and / more desirable, and ]. 
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[0020] DP3/DS1 and (nP2-DP4) /DP3 which are a function abounhe distributed condition of an 
antiblocking agent That what is necessary is just DP3/DS 1<=1.25, and (DP2-DP4) / DP 3<=1.0 
When DP3/DS1 exceeds 1.25, and (DP2-DP4) when /DP3 exceeds 1.0, An antiblocking agent 
will be constituted by many aggregated particles, and it is not desirable from a viewpoint of a 
design of the engine performance of a synthetic-resin moldings, for example, sets in the film field. 
The magnitude of the irregularity on the front face of a film obtained with such an antiblocking 
agent also becomes uneven, and the film which has sufficient blocking resistance is not obtained. 
Therefore, as for (DP2-DP4) / DPS, to the polyolefine used for an advanced industrial use way, 
0.5 or less are desirable, and, as for especially (DP2-DP4) / DP3, 0.35 or less are desirable in 
the field of which the more advanced physical properties of the magnetic tapes an audio, for 
videos, etc. are required. 

[0021] As for DP2/DP4 which are a ftinction about the grain-size configuration of an antiblocking 

agent, and DP1/DP5, for the application as which still more advanced physical properties are 
required, it is [ that what is necessary is just 1.0 <=DP2/DP 4<=2.5 and 1.0 <=DP1/DP 5<=4.0 ] 
desirable that they are 1.0 <=DP2/DP 4<=2,0 and 1.0 <=DP1/DP 5<=3.0. Since the content of 
the big and rough particle from which particle-size-distribution width of face becomes 
broadcloth, and causes a big and rough projection of a synthetic-resin moldings front face, such 
as a minute particle, a film, etc. unnecessary for blocking prevention ability, increases when 
DP2/DP4 exceed 2.5, and when DP1/DP5 exceed 4.0, the antiblocking agent which can give 
sufficient blocking resistance and good transparency to synthetic-resin moldingses, such as a 
synthetic-resin film, is not obtained. 

[0022] Although there is no special limitation about the crystal form of the calcium carbonate 
which this invention uses and one sort of the calcite mold crystal of hexagonal system, the 
aragonite crystal of orthorhombic system, and the vaterite mold crystal of a pseudohexagonal 
crystal system or two sorts or more can be used, the cube configuration from a viewpoint, a 
spherical calcite mold calcium carbonate, and spherical vaterite mold calcium carbonates, such as 
the homogeneity of the configuration of a particle and the dispersibility of a particle, are suitable. 
[0023] It is possible to prepare the calcite mold calcium carbonate or the spherical vaterite mold 
calcium carbonate of a cube configuration of arbitration by mixing the carbonate ion solution (for 
example, sodium carbonate) and calcium solution (for example, calcium chloride) which are 
dissolved as the manufacture approach of the calcium carbonate which can be used for this 
invention in the reaction buffer (for example, sodium sulfate) which controls particle shape, for 
example, adding a crystal growth halt agent (for example, sodium hydroxide) in the reaction 
process of mixed liquor, controlling particle diameter, and controlling a reaction condition. [ of 
particle diameter ] Moreover, the thing which have the particle diameter of arbitration and for 
which spherical or an ellipse spherical vaterite calcium carbonate is manufactured is possible by 
flowing through carbon dioxide gas in the methanol suspension of the calcined lime of the amount 
of specification or slaked lime, the calcined lime containing the water of the amount of 
specification, or slaked lime, performing a carbonation reaction, being at the specification time in 
the middle of a carbonation reaction, adjusting the temperature in the system of reaction to 
specific temperature, and specifying the time amount which the conductivity in the system of 
reaction reaches from carbonation reaction initiation at a specific value. 

[0024] However, it cannot be overemphasized that it will not interfere if ** et al. and especially 
the calcium carbonate that attains the purpose of this invention are calcium carbonates which are 
not necessarily limited to the above-mentioned manufacture approach, and possess both the 
above-mentioned (**) and - (mosquito) requirements. 

[0025] In order to raise the dispersibility of a particle, stability, etc. further, as for the calcium 
carbonate used for this invention, it is desirable to be back-used [ by which are coupling agents, 
such as dispersants, such as finishing agents such as inorganic acids such as organic acids, such 
as an organic acid, for example, a fatty acid, resin acid, an acrylic acid, oxalic acid, and a citric 
acid, a tartaric acid, phosphoric acid, condensed phosphoric acid, and fluoric acid, those 
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polymers, those salts, or those ester, a surface active agent,, a titanate system coupling agent, 
£ind a silane coupling agent etc., and surface treatment be carried out according to the 
conventional method. 

[0026] Although there is no limit special as a class of synthetic resin applicable to the 
antiblocking agent of this invention and synthetic-resin mold goods, it is suitable for especially 
the film of polyolefine or polyester. Although it is not limited especially if it has transpeirence and 
crystalline free-standing film organization potency as polyolefine, polyethylene, polypropylene, 
the Polly 4-methyl pentene -1, ethylene-propylene random or a block copolymer, an 
ethylene-propylene-butene copolymer, an ethylene-propylene-hexene copolymer, etc. can be 
mentioned, for example to the crystalline homopolymer of a with a carbon number of about two to 
12 alpha olefin, two or more sorts of crystalline copolymers, and a concrete target. Especially, 
the polymer of polypropylene, the propylene of propylene fault half weight, and other alpha 
olefins is desirable, and the propylene polymer especially whose ethylene content is 0 - 6 % of the 
weight is good. Moreover, such polyolefines are crystallinity and especially 90 or more things are 
usually suitable also in 40 or more for an isotactic index (II) 60 or more, furthermore — although 
it is used as long as it can fabricate — usually — a melt flow rate (MFR) — 0.01-lOOg / 10 . 
minutes, and inside — 0.1-50g/ — the thing for 0.5-lOg / 10 minutes is especially desirable for 
10 minutes. 

[0027] Moreover, if it is polyester which uses aromatic series dicarboxylic acid as a main acid 
component, and uses an aliphatic series glycol as a main glycol component as polyester, there will 
be especially no limit. This polyester is a line substantially and has a film plasticity, especially the 
film plasticity by melting shaping. As aromatic series dicarboxylic acid, a terephthalic acid, 
naphthalene dicarboxylic acid, isophthalic acid, bibenzyl dicarboxylic acid, diphenyl dicarboxylic 
acid, diphenyl ether dicarboxylic acid, diphenylsulfone dicarboxylic acid, diphenyl ketone 
dicarboxylic acid, anthracene dicarboxylic acid, etc. can be mentioned, for example. As an 
aliphatic series glycol, the alicycle group diol like the polymethylene glycol of the **** carbon 
numbers 2-10, such as ethylene glycol, a trimethylene glycol, tetramethylene glycol, 
pentamethylene glycol, hexamethylene glycol, and a deca methylene glycol, or cyclohexane 
dimethanol etc. can be mentioned, for example. 

[0028] In this invention, what makes a main constituent for example, alkylene terephthalate 
and/ or alkylene naphthalate as polyester is used preferably. The copolymer more than whose 80 
mol % of all glycol components more than 80 mol % of for example, all dicarboxylic acid 
components is terephthalic-acid and/or 2, and 6-naphthalene dicarboxylic acid, and is ethylene 
glycol also among these polyester, for example not to mention polyethylene terephthalate, 
polyethylene -2, and 6-naphthalate is desirable. In that case, less than [ of all acid components / 
20 mol % ] can be the above-mentioned aromatic series dicarboxylic acid other than a 
terephthalic acid and/or naphthalene dicarboxylic acid, and can be alicycle group dicarboxylic 
acid like **** aliphatic series dicarboxylic acid; cyclohexane- 1,4-dicarboxylic acid, such as an 
adipic acid and sebacic acid, etc. Moreover, less than [ of all glycol components / 20 mol % ] can 
be the above-mentioned glycols other than ethylene glycol, or can also be **** polyalkylene 
glycols (polyoxy alkylene glycol), such as **** aromatic series diol;l, such as hydroquinone, 2, 
and 2-screw (4-hydroxyphenyl) propane, aliphatic series diol containing the aromatic series like 
4-dihydroxy methylbenzene, a polyethylene glycol, a polypropylene glycol, and a 
polytetramethylene glycol, etc. 

[0029] Moreover, in this polyester, copolymerization or the thing to combine also contains the 
component originating in hydroxy acid, such as aliphatic series oxy acid like the aromatic series 
oxy acid;omega-hydroxy capric acid like a hydroxybenzoic acid, less than [ 20 mol % ] to the 
total amount of a dicarboxylic acid component and a hydroxy acid component. Furthermore, in 
this polyester, the amount of the range which is a line substantially, for example, the thing which 
copolymerized the polycarboxylic acid of three or more organic functions or a polyhydroxy 
compound, for example, trimellitic acid, pentaerythritol, etc. in the amount not more than 2 mol 
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dityTis contained. The halogen-containing conter 



% to a part for all acidity; is contained. The halogen-containing content polymer like Nylon 66, 
the polyamide like nylon 6, and a polyvinyl chloride is also applicable as other synthetic resin. 
[0030] In the case of a synthetic-resin film, the addition of the block inhibitor of this invention 
which should be blended with this synthetic resin as a block inhibitor is not uniform by the 
application of a film, the class of synthetic resin, etc., but in many cases, 0.01 - 3 weight section 
is suitable for it to the synthetic-resin film 100 weight section, and its 0.01 - 1 weight section is 
especially desirable. It is for the precision which blends with synthetic resin and homogeneity is 
made to distribute to fall, while the exertion of the blocking prevention effectiveness made into 
the purpose is inadequate since there are few additions if it is under in a lower limit, if an another 
side upper limit is exceeded, while spoiling the transparency of a film, block-proof nature will not 
improve considering an addition, and the ductility of a film will also fall, and this reason is not 
desirable. 

[0031] Of course, it does not interfere that the antiblocking agent of this invention can be used 
together with various additives, such as other additives used for synthetic resin, such as 
polyolefine and polyester, for example, a pigment, a color, an ultraviolet ray absorbent, various 
stabilizers, an anti-oxidant, a protection-fi^om-light agent, processing aid (for example, carbon 
black, a titanium dioxide, etc.), and an antistatic agent, even if it uses together a part of other 
antiblocking agents to the antiblocking agent of this invention if needed. 

[0032] When it is in charge of manufacturing the film using the antiblocking agent concerning this 
invention, for example, a polyolefine constituent carries out biaxial-stretching processing with a 
conventional method, workability is good, there is no fizz and the good film of transparency and 
blocking resistance can be manufactured. Moreover, the antiblocking agent of this invention is 
suitable also as antiblocking agents, such as mold goods of synthetic resin, such as fiber and a 
sheet, and can be suitably used also as the surface treatment agent of tracing paper made of 
synthetic resin, such as polyester film, and a bulking agent. 
[0033] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained still more concretely hereafter, these do not limit this invention. 
Stirring the mixed solution of 201. of sodium-carbonate water solutions of example 11.0 mol / 
liter, and 201. of 0.2 mols [/I. ] sodium-sulfate water solutions within a reaction vessel 201. of 
calcium chloride water solutions of 0.8 mol / liter is thrown into this at the injection rate of 
0.4L/s. It stirred, the sodium hydroxide was added so that pH of the system of reaction might be 
set to 12.0 when pH in the system of reaction amounts to 11.0 afl:er carrying out a carbonation 
reaction, and it stirred for 5 minutes after that, and the reaction was made to complete. The 
solution temperature before and behind a reaction was adjusted to 17.2 degrees C and 17.0 
degrees C, respectively. Then, it dehydrated according to the conventional method, aflier 
carrying out stirring condition following table side processing of the finishing agent (sodium 
stearate) which corresponds to 0.5% of the weight to the calcium carbonate fully obtained afl:er 
washing in the cake with ion exchange water, it dried, and the antiblocking agent which consists 
of calcium-carbonate fine particles was obtained. As a result of X-ray diffraction measurement, 
the obtained calcium-carbonate fine particles were 100% vaterite mold calcium carbonates, and 
were the calcium Cctrbonates of a cube configuration with a particle diameter of 0.8-3 
micrometers in SEM as a result of observation. The characteristics value in connection with the 
gestalt of the calcium carbonate obtained by this example, degree of dispersion, and particle 
diameter is shown in Table 2. 

[0034] Except for changing the injection rate of an example 2 calcium-chloride water solution 
into 0.51./s, others are the same approaches as an example 1, and obtained the antiblocking 
agent which consists of calcium-carbonate fine particles. As a result of X-ray diffraction 
measurement, the obtained calcium-carbonate fine particles were 100% calcite mold calcium 
carbonates, and were the calcium carbonates of a cube configuration with a particle diameter of 
1-4 micrometers in SEM as a result of observation. The characteristics value in connection with 
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the gestalt of the calcium carbonate obtained by this example, degree of dispersion, and particle 
diameter is shown in Table 2. 

[0035] Except for changing the injection rate of an example 3 calcium-chloride water solution 
into 0.6671./s, others are the same approaches as an example 1, and obtained the antiblocking 
agent which consists of calcium-carbonate fine particles. As a result of X-ray diffraction 
measurement, the obtained calcium-carbonate fine particles were 100% calcite mold calcium 
carbonates, and were the calcium carbonates of a cube configuration with a particle diameter of 
1-6 micrometers in SEM as a result of observation. The characteristics value in connection with 
the gestalt of the calcium carbonate obtained by this example, degree of dispersion, and particle 
diameter is shown in Table 2. 

[0036] Stirring the mixed solution of 201. of sodium-carbonate water solutions of example 40.7 
mol / liter, and 201. of 0.2 mols [/I. ] sodium-sulfate water solutions within a reaction vessel 201. 
of calcium chloride water solutions of 0.53 mol / liter is thrown into this at the injection rate of 
0.331./s. It stirred, the sodium hydroxide was added so that pH of the system of reaction might 
be set to 12.0 when pH in the system of reaction amounts to 10.7 after carrying out a 
carbonation reaction, and it stirred for 5 minutes after that, and the reaction was made to 
complete. The solution temperature before and behind a reaction was adjusted to 17.2 degrees C 
and 17.0 degrees C, respectively. Then, it dehydrated according to the conventional method, 
stirring condition following table side processing of the finishing agent (that from which 20% of all 
the carboxyl groups that each weight ratio of an acrylic acid and methacrylic-acid butyl is the 
copolymerization object of 70:30, and an acrylic-acid part has are ammonium salt) which 
corresponds to 1.5% of the weight to the calcium carbonate fully obtained after washing in the 
cake was carried out with ion exchange water, spray drying was performed using the spray dryer 
after that, and the antiblocking agent which consists of calcium-carbonate fine particles was 
obtained. As a result of X-ray diffraction measurement, the obtained calcium-carbonate fine 
particles were 88% vaterite mold calcium carbonate and 12% calcite mold calcium carbonate, and 
were a spherical calcium carbonate with a particle diameter of 0.8-4 micrometers and the calcium 
carbonate of a cube configuration in SEM as a result of observation. The characteristics value in 
connection with the gestalt of the calcium carbonate obtained by this example, degree of 
dispersion, and particle diameter is shown in Table 2. 

[0037] After making milk casein dissolve in the milk of lime whose calcium-hydroxide 
concentration which added water to example of comparison 1 slaked lime, and was prepared is 3 % 
of the weight 20% of the weight to the calcium hydroxide in milk of lime respectively and adjusting 
this milk of lime to 3 degrees C after that, it flowed through carbon dioxide gas at the flow rate 
for 0.8221./to one mol of calcium hydroxides in milk of lime, the carbonation reaction was 
performed, and the carbonation reaction was ended by pH6.5. It put after carbonation reaction 
termination for 24 hours, and after that, it dehydrated with the conventional method, the 
obtained cake was dried at 80 degrees C, and the antiblocking agent which consists of 
calcium-carbonate fine particles was obtained. The obtained calcium-carbonate fine particles 
were 95% vaterite mold calcium carbonates as a result of X-ray diffraction measurement. The 
characteristics value in connection with the gestalt of the antiblocking agent obtained in this 
example of a comparison, degree of dispersion, and particle diameter is shown in Table 3. 
[0038] It is C02 to 3 7.2m of milk of lime of example of comparison 2 temperature of 15 degrees 
C, and specific gravity 1.070. It is 20m3/min about fiirnace gas (the following and C02 it 
abbreviates to gas) of 25% of concentration. It flowed in the rate of flow and the carbonation 
reaction was completed. It is C02 about the temperature of 50**5 degrees C after carbonation 
reaction termination and of a system, and pH. It prepares to 10**0.5 using gas and milk of lime, 
stirs for 24 hours, and is the viscosity of 2000cps. The viscous calcium-carbonate water 
dispersing element made from sedimentation was obtained. The milk of lime of specific gravity 
1.070 is dropped at 3 by the flow rate of 0.6m3/hr 4m (14.9% of solid content concentration) of 
these calcium-carbonate water dispersing elements made from sedimentation prepared at 50**5 



9/17 



2005/06/20 10:01 



JP,05-1 17443,A [DETAILED DESCRIPTION] http://www4.ipdl.ncipi.go.ip/cgi-bin/tran,web cgi_ejje 

degrees C, and it is Cu2 to coincidence. It flowed through gas anopH of a system performed the 
carbonation-under stirring condition reaction by 10**0.5. When the dropping total amount of 
milk of lime amounts to 3 56m, dropping of milk of lime is stopped, and pH of a system is C02 to 
7.0. After carrying out stirring condition following table side processing of the finishing agent 
(sodium stearate) which flows through gas and corresponds to 0.5% of the weight to the obtained 
calcium carbonate, dehydration desiccation was performed, and the antiblocking agent which 
consists of cedcium-carbonate fine particles was obtained. As a result of X-ray diffraction 
measurement, the obtained calcium-carbonate fine particles were 100% calcite mold calcium 
carbonates, and were the calcium carbonates of a cube configuration with a particle diameter of 
0.8-3 micrometers in SEM as a result of observation. The characteristics value in connection 
with the gestalt of the calcium carbonate obtained in this example of a comparison, degree of 
dispersion, and particle diameter is shown in Table 3. 

[0039] After carrying out stirring condition following table side processing of the finishing agent 
(sodium stearate) which corresponds to 0.5% of the weight to a calcium carbonate after making 
50-degree C warm water suspend example of comparison 3 whiting (super 1700: Maruo Calcium 
Co., Ltd. make) fine particles and obtaining the calcium-carbonate warm water suspension of 15 
% of the weight of solid content concentration, dehydration desiccation was performed, and the 
antiblocking agent which consists of calcium-carbonate fine particles was obtained. As a result of 
X-ray diffraction measurement, the obtained calcium-carbonate fine particles were 100% calcite 
mold calcium carbonates, and were the calcium carbonates with a particle diameter of 0.3-9 
micrometers of an indeterminate form in SEM as a result of observation. The characteristics value 
in connection with the gestalt of the calcium carbonate obtained in this example of a comparison, 
degree of dispersion, and particle diameter is shown in Table 3. 

[0040] Using the antiblocking agent prepared by the application A above-mentioned examples 
1-4 and the examples 1-3 of a comparison and A mold zeolite marketed as an antiblocking agent 
as a comparison, kaolin clay, and a synthetic silica, the polypropylene constituent was prepared 
in the following way, the biaxial-stretching polypropylene film was obtained, and the quality was 
evaluated. The result was as being shown in Table 1. 

[0041] the antiblocking agent which is applied to the polypropylene resin 100 weight section 
whose manufacture melt flow rates of a film are 1.9g / 10 minutes as an anti-oxidant, and is 
applied to the calcium stearate 0.05 weight section and this invention as the 
2,6-di-t-butyl-p-cresol 0.10 weight section, the IRUGA NOx 1010 (trade name, Ciba-Geigy 
make) 0.02 weight section, and a hydrochloric-acid catch agent — the 0.08 weight section — or 
0.15 weight section addition was carried out and it pelletized with the extruder after mixing by 
the super mixer. This peUet was used as the sheet-like film using the extruder, it extended in the 
5 times as many lengthwise direction as this and the 10 times as many longitudinal direction as 
this, and, finally the oriented film with a thickness of 30 micrometers was obtained. Corona 
discharge treatment was performed to the whole surface of an oriented film. 
[0042] Transparency, blocking nature, and fizz were measured about these biaxially oriented 
films. Film transparency measured four films in piles based on ASTM-D-1003. For the blocking 
nature of a film, the touch area of the film of two sheets is 2 10cm. It sets between the glass 
plates of two sheets in pfles so that it may become, and it is 50 g/cm2. The Schopper tensile 
tester was used after neglect for seven days into the 40-degree C ambient atmosphere, having 
applied the load, it lengthened and removed in a part for 500mm/in hauling rate, and the 
maximum load was read and evaluated. Moreover, the fizz of a film kneads the mixed constituent 
of the sample 1 weight section with a roll for 5 minutes at 170 degrees C in the resin 100 weight 
section [polyethylene (SMA-110)], subsequently to 1mm in thickness, it carries out press forming 
for 4 minutes at 170 degrees C, and it obtains a sample plate. The sample plate was inserted like 
the sandwiches layer with the glass plate, it was left in 230 degrees C for 1 hour in heating oven, 
and the foaming condition was observed. The visual judgment was carried out by the following 
criteria, and evaluation of fizz was evaluated in four steps. 
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1: 2: to which it does not foam at all as well as a blank — 3: to which it foams slightly — 4: to 
which it foams considerably — [0043] to which it foams remarkably 
[Table 1] 
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[0044] After exeimple 5 activity's having ground the granular calcined lime (special grade 
chemical) of 82 with the dry mill (KOROPU REXX; a trade name, product made from ARUPINE), 
supplying the obtained calcined-lime fine particles in the methanol and removing coarse grain 
using the screen of 200 meshes, the methanol suspension of calcined lime of 20% of solid content 
concentration as calcined lime was prepared. Crack processing of this methanol suspension is 
carried out with a wet grinding mill (die no mill PILOT mold; a trade name, product made from 
WAB), and it is the methanol suspension dispersing element Dl of calcined lime. It prepared. 
Methanol suspension dispersing element Dl of this calcined lime Additional addition of the 
methanol is carried out, it dilutes so that calcined-lime concentration may become 3.0 % of the 
weight, and the water of an equivalent mol is further added 11 times to calcined lime, and it is the 
mixed stock Ml of methanol-calcined-lime-water. It prepared. This mixed stock Ml containing 
200g calcined lime They are 0,082 mols per one mol of calcined lime / min about carbon dioxide 
gas in bottom of stirring condition after adjusting to 42 degrees C this mixed stock. It flowed at 
the flow rate and the carbonation reaction was started. The conductivity in a system reached the 
maximum point after [ of carbonation reaction initiation ] 5 minutes, and whenever [ in this 
maximum point / system internal temperature ] was adjusted so that it might become 45 degrees 
C. Also after that, the carbonation reaction was continued, supply of carbon dioxide gas was 
suspended in that the conductivity in a system reached lOOmicroS/cm after [ of carbonation 
reaction initiation ] 19 minutes, and the carbonation reaction was suspended. The obtained 
calcium carbonate was ellipse ball coal acid calcium of 100% vaterite mold as a result of X 
diffraction measurement. 

[0045] Mixed stock M2 of the methanol, the water, and the calcium carbonate which were 
prepared by the above-mentioned approach Stirring condition following table side processing of 
the finishing agent (that from which 20% of all the carboxyl groups that each weight ratio of an 
acrylic acid and methacrylic-acid butyl is the copolymerization object of 70:30, and an 
acrylic-acid part has eire ammonium salt) which corresponds to 1.5% of the weight to a calcium 
carbonate was carried out, ethylene glycol was added after that, and the mixed stock M3 of 
ethylene glycol, a methanol, water, and a calcium carbonate was prepared. Carried out Flushing 
of this mixed stock using the rotary evaporator, a methanol and water were made to remove from 
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this mixed stock, and tne ethylene glycol slurry of an antiblocking agent was prepared. The solid 
content concentration of a calcium carbonate of the survival rate of the water in this ethylene 
glycol was 20.0 % of the weight 0.5% of the weight. The physical properties of the antiblocking 
agent in this ethylene glycol are shown in Table 2. 

[0046] Mixed stock Ml of the same methanol-calcined-lime-water as having used it in the 
example 6 example 5 It prepared. This mixed stock Ml containing 200g calcined lime After 
adjusting to 42 degrees C, it flowed through carbon dioxide gas in bottom of stirring condition 
this mixed stock, and the carbonation reaction was started. When the inside pH of a system was 
set to 10.0 after [ of carbonation reaction initiation ] 13 minutes, supply of carbon dioxide gas 
was suspended. After carbon^dioxide-gas supply interruption continues stirring in a system, pH 
in a system stops stirring by 9.7 after [ of carbonation reaction initiation ] 20 minutes, and it is 
the methanol-water suspension D2 of a base material spherical vaterite mold calcium carbonate. 
It obtained. Said mixed stock Ml containing 1600 moreg calcined lime It extracts and is the 
methanohwater suspension D2 of the above-mentioned base material spherical vaterite mold 
calcium carbonate about this mixed stock. It was dropped at inside, coincidence was made to flow 
through carbon dioxide gas, and the carbonation reaction was performed. This mixed stock Ml 
As an amount of calcined lime, whenever [ 0.833g/m and carbonation system-of-reaction internal 
temperature ], the dropping rate controlled pH in 41**1 degree C and a carbonation system to 
8.8**0.1, performed the carbonation reaction, and ended the dropping carbonation reaction 
about 32 hours after dropping carbonation reaction initiation. The calcium carbonate prepared by 
this example 6 was ball coal acid calcium which has vaterite structure 100% as a result of X 
diffraction measurement. 

[0047] Mixed stock M2 of the methanol, the water, and the calcium carbonate which were 
prepared by the above-mentioned approach The finishing agent used in the example 5 was added, 
and the ethylene glycol slurry of an antiblocking agent was prepared by the same approach as an 
example 5 below. The physical properties of the antiblocking agent in this ethylene glycol are 
shown in Table 3. 

[0048] Mixed stock Ml of the same methanol-calcined-lime-water as having used it in the 
example 7 example 5 It prepared. This mixed stock Ml containing 200g calcined lime After 
adjusting to 42 degrees C, it flowed through carbon dioxide gas in bottom of stirring condition 
this mixed stock, and the carbonation reaction was started. When the inside pH of a system was 
set to 9.2 after [ of carbonation reaction initiation ] 15 minutes, supply of carbon dioxide gas was 
suspended. After carbon-dioxide-gas supply interruption continues stirring in a system, pH in a 
system stops stirring by 8.0, and it is the methanol-water suspension D2 of a base material 
spherical vaterite mold calcium carbonate. It obtained. Said mixed stock Ml containing 800 
moreg calcined lime is extracted, and it is the methanol-water suspension D2 of the 
above-mentioned base material spherical vaterite mold calcium carbonate about this mixed stock. 
It was dropped at inside, coincidence was made to flow through carbon dioxide gas, and the 
carbonation reaction was performed. This mixed stock Ml As an amount of calcined lime, 
whenever [ 0.833g/m and carbonation system-of-reaction internal temperature ], the dropping 
rate controlled pH in 41**1 degree C and a carbonation system to 9.8**0.1, performed the 
carbonation reaction, and ended the dropping carbonation reaction about 16 hours after dropping 
carbonation reaction initiation. The calcium carbonate prepared by this example 7 was ball coal 
acid calcium which has vaterite structure 100% as a result of X diffraction measurement. 
[0049] Mixed stock M2 of the methanol, the water, and the calcium carbonate which were 
prepared by the above-mentioned approach The finishing agent used in the example 5 was added, 
and the ethylene glycol slurry of an antiblocking agent was prepared by the same approach as an 
example 5 below. The physical properties of the antiblocking agent in this ethylene glycol are 
shown in Table 3. 

[0050] Mixed stock Ml of the same methanol-calcined-lime-water as having used it in the 
example of comparison 4 example 5 It prepared. This mbced stock Ml containing 200g calcined 
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lime Methanol-water suspension D2 of the base material spherical vaterite mold calcium 
carbonate which extracted and was prepared by the same approach as an example 5 It was 
dropped at inside, coincidence was made to flow through carbon dioxide gas, and the carbonation 
reaction was performed. This mixed stock Ml As an amount of calcined lime, whenever [ 
0.833g/m and carbonation system-of-reaction internal temperature ], the dropping rate 
controlled pH in 37**1 degree C and a carbonation system to 11.7**0.1, performed the 
carbonation reaction, and ended the dropping carbonation reaction after [ of dropping 
carbonation reaction initiation ] about 240 minutes. The calcium carbonate prepared by this 
example 4 of a comparison was a calcium carbonate which has vaterite structure 86% as a result 
of X diffraction measurement, and was a calcium carbonate containing many very detailed calcium 
carbonates which have the particle diameter of 0.1 micrometers or less with the uneven 
magnitude of a particle, and particle shape was also the uneven calcium carbonate with which a 
globular shape, tabular, and ellipse ball coal acid calcium are intermingled. 
[0051] Mixed stock M2 of the methanol, the water, and the calcium carbonate which were 
prepared by the above-mentioned approach The finishing agent used in the example 5 was added, 
and the ethylene glycol slurry of an antiblocking agent was prepared by the same approach as an 
example 5 below. The physical properties of the antiblocking agent in this ethylene glycol are 
shown in Table 4. 

[0052] Methanol-water mixed stock M2 of the base material spherical vaterite mold calcium 
carbonate prepared by the same approach as example of comparison 5 example 5 Methanol-water 
suspension D2 of the base material spherical vaterite mold calcium carbonate adds water further 
and the amount of water recognizes [ a calcium carbonate ] equivalent mol existence 35 times to 
the calcined-lime reduced property of a base material spherical vaterite mold calcium carbonate 
It prepared. Moreover, it dilutes so that additional addition of the methanol may be carried out 
and calcined-lime concentration may become the methanol suspension dispersing element of the 
same calcined lime as having used it in the example 5 with 3.0 % of the weight, and the water of 
an equivalent mol is further added 35 times to calcined lime, and it is the mixed stock Ml of 
methanol-calcined-lime-water. It prepared. This mixed stock Ml containing 1600g calcined lime 
Methanol-water suspension D2 of the base material spherical vaterite mold calcium carbonate is 
extracted and the amount of water recognizes [ a calcium carbonate ] equivalent mol existence 35 
times to the calcined-lime reduced property of the above-mentioned base material spherical 
vaterite mold calcium carbonate It was dropped at inside, coincidence was made to flow through 
carbon dioxide gas, and the carbonation reaction was performed to the bottom of the same 
dropping carbonation condition as an example 6. As a result of X diffraction measurement, the 
calcium carbonate prepared by this example 5 of a comparison was a calcium carbonate which has 
vaterite structure 65%, and was a calcium carbonate intermingled in many big aggregates. 
[0053] Mixed stock M2 of the methanol, the water, and the calcium carbonate which were 
prepared by the above-mentioned approach The finishing agent used in the example 5 was added, 
and the ethylene glycol slurry of an antiblocking agent was prepared by the same approach as an 
example 5 below. The physical properties of the antiblocking agent in this ethylene glycol are 
shown in Table 4. 

[0054] Afler making a glycine and glutamic acid (both a kind of amino acid) dissolve in the milk of 
lime of specific gravity 1.035 which added water to example of comparison 6 calcined lime, and 
was prepared 20% of the weight to the calcium hydroxide in milk of lime respectively and adjusting 
this milk of lime to 20 degrees C afler that, it flowed through carbon dioxide gas at the flow rate 
for 0.822L/to one mol of calcium hydroxides in milk of lime, the carbonation reaction was 
performed, and the carbonation reaction was ended by pH6.5. Obtained calcium-carbonate E was 
100% vaterite mold calcium carbonate as a result of X diffraction measurement. 
[0055] The water prepared by the above-mentioned approach and the finishing agent used for the 
mixed stock of a calcium ceirbonate in the example 5 were added, and the ethylene glycol slurry 
of an antiblocking agent was prepared by the same approach as an example 5 below. The physical 
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properties of the antiblocking agent in this ethylene glycol are shown in Table 4. 
[0056] The milk of lime which added water to example of comparison 7 calcined lime, and was 
prepared was prepared in specific gravity 1.070 and temperature of 10 degrees C, furnace gas of 
25 % of the weight of carbon-dioxide-gas concentration was supplied at the flow rate of 20m3/min 
into this milk of lime, the carbonation reaction was performed, and the carbonation reaction was 
ended by pH6.5. The solution temperature of the water suspension of the calcium carbonate 
which this carbonation reaction ended was prepared at 70 degrees C, and was stirred for 120 
hours. Thus, the prepared calcium carbonate was a calcium carbonate of a calcite mold, and the 
primary particle diameter by the scanning electron microscope photograph was 0.5 micrometers. 
The water slurry of the calcium carbonate of 45 % of the weight of solid content concentration 
was obtained by dehydrating the water suspension of this calcium carbonate according to a 
conventional method, adding 1.5% of the weight to calcium-carbonate solid content, and stirring 
sodium polyacrylate powerfully to the obtained cake. It is this water slurry 60 cc/min The wet 
grinding mill (a die no mill Pilot mold, the product made from WAB, 80% of media filling factors, 
0.6-0. 9mm of media, and rotational frequency ISOOrpm) was made to pass 6 times repeatedly by 
the flow rate, wet grinding was performed, and fioc was distributed. 

[0057] The water prepared by the above-mentioned approach and the finishing agent used for the 
mixed stock of a calcium carbonate in the example 5 were added, and the ethylene glycol slurry 
of an antiblocking agent was prepared by the same approach as an example 5 below. The physical 
properties of the antiblocking agent in this ethylene glycol are shown in Table 4. 
[0058] The ethylene glycol slurry of the antiblocking agent prepared in the application B 
examples 4-6 and the examples 4-7 of a comparison was added before the polyesterification 
reaction, the polyesterification reaction was performed, and the polyethylene terephthalate of 
limiting viscosity number (orthochromatic chlorophenol, 35 degrees C) 0.62 dl/g which contained 
the antiblocking agent 0.3% of the weight was prepared. After drying this polyethylene 
terephthalate at 160 degrees C, melting extrusion and casting drum lifting held at 40 degrees C 
carried out quenching solidification at 290 degrees C, and the unstretched film was obtained. 
Then, after carrying out the preheating of this unstretched film to 70 degrees C with a heating 
roller, it extended 3.6 times to the lengthwise direction, heating at an infrared heater. Then, 
after extending 4.0 times in a longitudinal direction at the temperature of 90 degrees C, it 
heat-treated at 200 degrees C, and the biaxial oriented film with a thickness of 15 micrometers 
was obtained. 

[0059] Thus, the approach of showing the quality of the obtained film below estimates, and the 
result is shown in Table 5 and 6. 
** Film surface roughness (Ra) 

It is the value defined by JIS-B0601 as the center line average of roughness height (Ra), and 

measures using the sensing-pin type surface roughness meter (SURFCORDER SF-30C) of 

Kosaka Laboratory, Ltd. in this invention. The Measuring condition etc. is as follows. 

(a) sensing-pin tip radius: — 2 micrometer(b) measuring pressure force: — 30mg (c) cut-off: — 

0.25mm(d) measurement length: — measure repeatedly 5 times about a 0.5mm(e) same sample, 

and express the average of remaining four data except for one largest value. 

[0060] ** Coefficient of friction of a film (muk) 

It measures as follows using the equipment used for drawing 1 . the inside of drawing, and 1 — in 
the tie rod (outer diameter of 5mm) of the product [ 4 / a free roller and / 7 / a tension 
detection machine (inlet port) and ] made from stainless steel network SUS304, and 10, a tension 
detection machine (outlet) and 12 show a guide roller, and, as for a volume broth reel and 2, 13 
shows [ a tension controller, and 3, 5, 6, 8, 9 and 11 ] a machine reel, respectively. The film cut 
out in width of face of 1/2 inch in the environment of the temperature of 20 degrees C and 60% of 
humidity is contacted to the tie rod (0.3 micrometers of surface roughness) of 7 by the 
include-angle theta=(152/180) pi radian (152 degrees), and is moved with the speed of per 
minute 200cm (friction). Inlet-port tension Tl After a film runs the outlet tension (T2 : g) when 
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preparing a tension controller 90m so that it may be set to 35g, an outlet tension detection 
machine detects, and transit coefficient-of~friction muk is computed by the degree type. 
muk=(2.303/theta) log (T2 / Tl) 
=0.861og(T2 /35) 

[0061] ** Evaluation made from wear - The lock-pin made from stainless steel with a diameter of 
5mm (surface roughness 0.58) is made to contact at the include angle of 150 degrees, it 
round-trip-moves and II / film front face of two pieces is made to rub about 15cm with the speed 
of per minute 2m (the close side tension Tl is set to 60g at this time), extent of the scratch 
which repeated this actuation and was produced in the friction surface after 40 round trip 
measurement — the following criteria — four steps — a visual judgment is carried out. 
O : what generating of the thing xrscratch which few [ generating of a thing Oiscratch which a 
scratch hardly produces ] thing **:scratches produced considerably produced on the whole 
surface [0062] ** The transit side of the evaluation-II film made from wear can be deleted, and 
evaluate a sex using five steps of mini super calenders. A calender is a five-step calender of a 
nylon roll and a steel roll, and the linear pressure which processing temperature requires for 80 
degrees C and a film makes it 200 kg/cm and film speed run by part for 50m/. When it is made 
for a transit film to run the overall length of 4000m, it can shave a film with the dirt adhering to 
the top roller of a calender, and evaluates four steps of sexes by the following criteria. 
O inylon roll — becoming dirty — completely — most dirt of a nothing 0:nylon roll — [0063] in 
which the xxrnylon roll with which a nothing x:nylon roll becomes dirty becomes dirty very much 
** After vapor-depositing aluminum thinly on the number film front face of big and rough 
projections on the front face of a film, count the number of big and rough projections more than 
4-fold ring (number of per measurement area of 1mm 2) using a two-beam-interference 
microscope, and some of numbers of big and rough projections express by the next rank. 
The class [ 1st ] : 16 or more pieces The class [ 2nd ] : the 12-15 class [ 3rd ] : 8-11 pieces The 
class [ 4th ] : the 4-7 class [ 5th ] : 0-3 pieces [0064] 
[Table 2] 





mmmi 


mmm2 




mmm4 




DS 1 


2.00 


2.53 


3.02 


2.12 


0.28 


DS 2 


1. 90 


2.42 


2.95 


2.05 


0.17 


DP 1 


2.825 


3. 751 


4.872 


2.913 


0.252 


DP 2 


2.561 


3.118 


3.957 


2.650 


0.196 


DP3 


2.123 


2. 665 


3.416 


2.213 


0.178 


DP4 


1-776 


2.288 


2.791 


1.607 


0.162 


DP 5 


1. 590 


2.062 


2.252 


1.156 


0.146 


DS 1/DS2 


1,053 


1.045 


1.024 


1.034 


1.65 


DP3/DS 1 


1.062 


1.053 


1.131 


1.044 


0.64 


DP 2/DP4 


1.442 


1.363 


1.418 


1.649 


1.21 


DP 1/DP 5 


1.777 


1.819 


2.163 


2.520 


1.73 


(DP2-DP4)/BP3) 


0.370 


0.311 


0.341 


0.471 


0.19 



[0065] 
[Table 3] 
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^S&M6 


mmm7 




tmm2 


DS 1 


0. 56 


0.42 


15.20 


2.65 


DS 2 


0. 55 


0.42 


13.62 


1.90 


DP 1 


0.595 


0.496 


41.36 


5.620 


DP 2 


0.573 


0.471 


33.37 


4.692 


DP3 


0.536 


0.408 


20.82 


3.426 


DP4 


0.496 


0. 361 


13.21 


2.255 


DPS 


0.438 


0. 302 


10.34 


1.253 


DS 1/DS 2 


1.02 


1.00 


1.12 


1.40 


DP 3/DS 1 


0.96 


0.97 


L37 


1.29 


DP2/DP4 


1.16 


1.30 


2.53 


2.08 


DP 1/DP 5 


1.36 


1.64 


4.00 


4.49 


(l»2-DP4)/DP3) 


0.14 


0.27 


0.97 


0.71 



[0066] 
[Table 4] 







tmm4 






imm7 


DS 1 




0.25 


0.40 


0.53 


0.42 


DS 2 




0.20 


0.30 


0.51 


0.37 


DP 1 


5.237 


0.958 


2. 087 


2. 331 


0.827 


DP 2 


3.833 


0.642 


1.075 


1.361 


0.568 


DP 3 


2.326 


0.483 


0.512 


0.830 


0.404 


DP4 


1.133 


0.215 


0.248 


0.526 


0.214 


DP 5 


0.749 


0.159 


0.189 


0.241 


0.157 


D S 1 /D S 2 




1.25 


1.33 


1.04 


1.14 


DP 3/DS 1 




1.93 


1.28 


1.57 


0.96 


DP2/DP4 


3.38 


2.99 


4.33 


2.59 


2.65 


DP 1/DP 5 


6.99 


6.03 


11.04 


9.67 


5.26 


(DP2-DP4)/DP3) 


1. 16 


0.88 


L62 


1.01 


0.88 



[0067] 
[Table 5] 



m&mo. 


mmm5 








0.014 


0. 018 


0.16 


mtmSi. nil 


0.18 


0.14 


0.15 


mmwrn- 1 


@ 


© 


© 


mmpm-ii 


© 




© 




5» 


5» 


5fi 



[0068] 
[Table 6] 
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ttmmo. 


ttmi4 




tmms 




^SS^ Ra urn 


0.015 


0.019 


0,019 


0.018 




0.20 


0.18 


0,16 


0. 18 




X 


X 


X 


A 


nmmm-ii 


X 


X 


XX 


X 




3» 


2ft 


1ft 


3ft 
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[0069] 

[Effect of the Invention] As above-stated, the antiblocking agent for the synthetic resin of this 
invention shows good blocking tightness to synthetic resin, especially a synthetic-resin film, for 
example, does not have fizz as an antiblocking agent of a polyolefine film, and is an antiblocking 
agent which can prepare a film with good transparency. Moreover, it is the antiblocking agent 
which in the case of polyester film is excellent in slipping nature and abrasion resistance, and can 
obtain a good film with few big and rough projections. 



[Translation done.] 
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